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Preface 


A five day training program conducted at the request of the State of 
Tamilnadu, from 3 rd March to 7 th March, 2003, to orient teachers from 
Colleges of Teacher Education in content cum methodology of teaching 
Physical Sciences at the Secondary level. 

The Objectives of the programme were to; 

• enrich their content competence 

• create an awareness of the nature, method of science and concept 
formation 

• train them in content analysis 

• present a unit plan, lesson plan & unit test and evolve them through 
group work 

• illustrate how microteaching can be used to develop different skills 
of teaching 

• discuss the importance of and organization of investigatory projects 
in physical science 

• introduce them to the methods laboratory and organization of 
laboratory work 

• discuss the importance of developing low cost teaching aids and 
their demonstration 

To fulfill the objectives the programme was organized in two phases, the 
details of which have been reported here. We hope that the formats for 
the unit plan, lesson plan, unit test and sample lesson plans given here 
will be of use to Teacher Educators belonging to the Colleges of Teacher 
Education. 

I would like to thank NCERT for supporting the programme financially, 
Prof. G.Ravindra, Principal, RIE, Mysore, and, all my colleagues 
involved in the program for their constant support in all the activities 
related to the programme. 


P.R.Lalitha 

Academic Coordinator 
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A word about the Programme. 

The training programme was organized in two phases. 

Phase I: A three day workshop was organized in the month of 
January, 2003, from 6 lh to 8 th ', During the workshop the topics 
to be discussed were identified and the tentative program 
schedule was drawn up. After going through the science 
textbooks of Tamilnadu , Kerala and the CBSE Schools it was 
decided that a sample unit plan, lesson plan and unit test should 
be developed on the topic Forces in Nature. It was also decided 
that the unit plan should reflect objectives related to self study 
by the students, the lesson plan should contain a pool of 
questions related to the self study, the unit test should contain 
questions on the portion allotted for self study. A sample unit 
plan, lesson plan and a unit test was prepared for use during the 
programme, The resource persons felt that the participants 
should be exposed to the methods laboratory and that they 
should be assigned group work to develop unit plans, lesson 
plans and unit test. 

Phase II: In this phase the actual programme was conducted 
between 3 rtl and 7 n March, 2003. Eight participants from the 
different Colleges of Teacher Education participated in the 
program. The detailed schedule of work is presented in the 
report. The program was inaugurated by Dr. G.Ravindra, 
Principal, RIB, Mysore on the 3 rd of March 2003. This was 
followed by a discussion by Mr P.R.Rao on What is science and 
the method of science. The main aspects of the interaction 
included the nature of science and the steps of the scientific 
method. lie also stressed how science contributes to the 
development of the mind and the importance of activity oriented 
teaching, scientific attitude and the major worldwide objective 
of scientific literacy. In the afternoon session the participants 
were involved in laboratory work in the methods laboratory. To 
begin with the importance of formulating a hypothesis as a 
starting point on the basis of observation was illustrated by 
demonstrating the air-bubble experiment. The participants then 
worked in four groups and performed lour different experiments 
including the air bubble experiment as a follow up activity. 
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Later a presentation was made by the participants on the 
experiments conducted by them. 

On the second day the 4 th March, 2003 during the morning 
session Mr P.R Rao emphasized the importance of measurement 
and open ended experiments. He also illustrated the activity 
based approach to teaching through a few selected simulated 
experiments. The importance of relation between stimuli that 
the children are exposed to, sense perceptions, information 
processing and concept formation was stressed. Outputs in the 
form of behavioral changes was explained which was an 
important aspect of “Teaching Science for Understanding”. 
Concept formation through demonstrations was discussed by Dr 
B.S.Raghavendra selecting the topic “Redox Reactions” and 
started the discussion choosing the reaction between silver 
nitrate solution and copper wire. A number of other reactions 
were also demonstrated followed by sequential questions. 

In the afternoon session the participants were introduced to 
pedagogic content analysis and divided into two groups 
depending in their field of specialization. They selected two 
topics for doing the content analysis. They were Magnetism and 
Chemical Pollution. 

On the third day the 5 th March, 2003, the morning session 
started off with a lecture on “Skills and Strategies of Teaching” 
by Dr V.D.Bhat. He shared with the participants the practical 
difficulties arising during microteaching sessions in the 
Colleges of Teacher Education. He also suggested the 
alternatives for practicing microteaching skills in the Colleges. 
In the next session in the morning the participants presented 
their exercise on content analysis. 

The afternoon session that followed included a discussion on 
“Unit Planning” and “Lesson Planning” using the plans 
prepared for the purpose on “Forces in Nature”. Participants 
later on worked on preparing unit plans and lesson plans on the 
topics they had chosen for the content analysis, to maintain 
continuity. The formats used for developing lesson plans and 
unit plans in different Universities was also discussed. 
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The fourth day, the 6 th March, 2003 stared off with a discussion 
Problem Solving as an approach to teaching and its importance 
was discussed by 

Dr. G.R.Prakash. This was followed by a discussion of the Unit 
plans and Lesson plans prepared by the participants. The latter 
half of the morning session concluded with a lecture cum 
demonstration on investigatory projects like rate of burning, 
journey of objects through various liquids and the health of the 
eye. 

During the afternoon session the participants performed some 
interesting experiments in Chemistry in the Chemistry methods 
laboratory. They also visited the Mathematics Laboratory. 

On the fifth day, the 7 lh March, Preparation of a Unit test was 
discussed by Mr N.R.Nagaraja Rao using the sample test 
prepared on “Forces in Nature” which was followed by an 
exercise on Unit test preparation. 

In the afternoon session Dr P.R.Lalitha, highlighted the 
importance of preparation of Teaching Aids and use of 
improvised aids to teach science. She stressed the fact that one 
should not be under the impression that a science laboratory is 
always necessary to teach science. Science taught using 
improvised aids should never be considered as diluted science. 
The participants were shown the teaching aids available in the 
Physics section. 
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PLANNING FOR EFFECTIVE TEACHING 


Need for Planning 

There is a need for intelligent planning of every lesson. It implies acting 
with a purpose. A plan can be called a blueprint which helps in the 
efficient, economical and smooth conduct of any activity. If teaching is to 
be effective in terms of learning by the students, it is necessary to ensure 
this through careful advance planning which would involve visualizing 
the entire teaching- learning situation, as it is likely to develop in the 
classroom. Every teacher has some specific purpose in teaching a unit or 
a topic. He strives to achieve these purposes during the course of the 
lesson. He needs to think about the best possible manner in which he can 
realize these purposes with the maximum of efficiency and the minimum 
of waste of available resources. This holds true for all teachers and 
especially to trainees in teacher training institutions. A teacher training 
program is geared towards development of a number of teaching 
competencies in the trainees. In order that practice teaching be effective it 
is important that development of the ability of a student teacher to plan a 
lesson is of great value and needs to be specifically addressed to in a 
teacher training programme. 

Unit Planning and Lesson Planning 

The learning activities and experiences that are to be provided in a 
classroom can be planned in two stages, first as 'units' and then as 
' lessons'. 

A 'unit' is an organization of various activities, experiences, types of 
learning around a central theme, problem or purpose. It can be viewed as 
a meaningful whole of content, which is built around a central concept. 
Examples of units are: Reflection of light at plane and spherical surfaces, 
Transmission of heat, Wave motion etc. 

Unit teaching attempts to build a comprehensive study plan focused on 
learning experiences based on a single theme. It stresses broad areas of 
knowledge, skills and attitudes rather than a mere presentation or 
teaching of restricted skills. It is a more effective way of organizing 
material so that the student will have a better understanding of what is to 
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be taught. Planning in terms of units enables pupils to see the different 
lessons as an integrated whole rather as disjointed bits of information. 

A unit plan should reflect the objectives, content analysis, prerequisite 
learning experiences and activities to be provided and a scheme of 
continuous evaluation. A sample unit plan is given here. The task then 
before the student teacher is to choose a suitable unit and plan for the unit 
as a whole. 

Elements of a Lesson Plan 

There are innumerable ways of preparing a lesson plan. However, it is 
important to recognize that a lesson plan has a distinct purpose in relation 
to good teaching and has to be followed. A plan must help the teacher to 
clarify the specific learning outcomes, in pupils, in relation to the topic 
and indicate how they are to be realized. 

A good lesson plan may contain the following essential elements’. 

• Statement of instructional objectives and learning outcomes related 
to the topic. It is desirable that the objectives are stated in terms of 
changes in pupil behavior so that evidences for these changes may 
be sought. 

• Selection and sequential organization of learning activities and 
accompanying questions in terms of the objectives. 

• Selection of appropriate evaluation devices to evaluate the learning 
outcomes at different stages. 

Structure of a Lesson Plan 

A comprehensive lesson plan in it format may contain the following : 

• Essential identification data at the top as regards the school, name 
of the student teacher, name of the cooperating teacher, name of 
the college supervisor, class, period, time, lesson number, subject 
and topic. 

• Statement of the instructional objectives in terms of acquisition of 
knowledge, understanding, ability to apply, development of skills, 
attitudes appreciation, etc. in relation to the topic. 

If the basic principle that all teaching and testing has to be objective 
based and learner centered is to be followed, with due emphasis on 
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student behavior in the process of learning as well as in the product, then 
the plan should contain a statement of the behavioral outcomes or 
learning outcomes. These should form the starting point for indicating 
the corresponding content, learning activity, evaluation devices and items 
etc., in a structured way. The content need not be spelt out in great detail 
nor every question be detailed under learning activities. As far as possible 
the learning activities can be given from the pupils point of view 
indicating the role of the teacher by implication. The aids, materials, etc 
to be used could also be indicated under learning activities. If necessary 
blackboard work and summary may be indicated in boxes. Evaluation 
items related to both process and product outcomes, can be given. A three 
column format may be followed as indicated in the sample lesson plan 
provided herein. 

Explanation with reference to a Lesson Plan Format. 

a) Objectives and Learning outcomes 

The purpose of teaching science is not merely to impart information to 
pupils but to kindle their minds to activity - thinking, reasoning, 
interpreting, formulating hypothesis and the like. The content of science 
therefore is to develop a variety of learning activities through which the 
development of the mind can be attempted. 

The teacher needs to decide the scope of the content in the topic chosen 
and the level of understanding required. He should decide whether he 
should take the students to the level of seeing relationship or 
discriminating under understanding or to the levels of reasoning, 
interpreting and predicting in the area of application. It is therefore clear 
that while planning to teach a topic one should be very clear of the 
instructional objectives and the specifications (learning outcomes) that 
are attainable in the available time. 

b) Learning activities 

A classroom is full of activity but the question that arises is that how 
many of them are planned activities to produce the desired learning 
outcomes. The teacher should use a number of resources like the charts, 
experiments and demonstrations, etc., and plan a number of activities 
around them. It is learning experiences alone that can promote learning in 
the classroom. 
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If the teacher is clear about the expected learning outcomes 
(specifications) then he can so structure his learning experiences as to 
result in them. A learning may result in more than outcome or many 
experiences may lead to a single outcome. In the lesson plan the learning 
activities are defined in terms of pupil development to highlight the 
importance given to the pupil in the classroom. Learning activities are 
provided at the different stages of the lesson - introduction, development, 
review and assignments. During review a 'round off ' ig given to the 
lesson. The assignment planned is also challenging. 

c) Evaluation Tools 

The teacher needs to evaluate the progress of the lesson and so he uses 
questions or test items. These are the objective-based questions planned 
before hand with a definite purpose. These questions should be 
differentiated from the questions used incidentally in the classroom. In 
the lesson plan prepared only a few questions are written against certain 
learning outcomes, learning experiences and test items. 

d) Place of Concepts 

All good teaching results in the development of certain fundamental 
concepts and skills, which are inherent to the subject. Concept formation 
is a developmental process and involves information processing. Through 
the various learning experiences provided in the classroom and outside, a 
student acquires knowledge of the facts, principles, terms and skills. 
Whereas a fact, principle, a piece of information or a definition can be 
given by the teacher and memorized by the by the student a concept has 
to be developed through a sequence of learning experiences. The 
conceptual approach enables the teacher to formulate the concepts at the 
appropriate slage/s during the progress of the lesson. When the concepts 
are developed in the classroom, pupils develop sufficient understanding 
of the concepts in science and further proceed to apply the knowledge and 
understanding in new situations. A number of topics lend themselves to 
this approach and teachers should strive to use it to their advantage to 
develop a lesson. 
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Expected Learning Outcomes Sequential Learning Experiences Evaluation Items 

Defines apparent weight as the ability . Teacher introduces the term “apparent ; What does the spring balance actually 
of the body to press the surface which j weight” ! measure? 




VC 

(S 






r- 

(N 





a> § 3 

.5 2 o 


' 2 E 
cd o 

£*8 

a *§ 

a s 
? & 


w 3 ao 

c 5 ^ -J 

2 q | 
P (N C- 


a u S 

s. g a 

cd c ev 



g§| ; 

fi T) ^ 
'g S P3 

> O o 
o cd z n 

*—*. —< bD 
O G r 

«.s ^ 

2 o i 
5 u 2' 
o 3 "> < 
a js e v 
a 2 o 
o -o J2 

I) U ' 

S’ 5 ?: 

a ji 

U -s S 
'B o “ ■ 

a « .h . 

O rv 
w & IT- 
* a rt 
£ a ^ 

2 so g 

u a o 
Sod 

o cd 73 
J5 3 a r 

OJ _4-J ^ 

H in Du p 


O " 

^ a 


i o. i 

"cd 1J *cd 
pD rS X3 


* g E 2 ° 

1.8? 2Lg 

^•5 o a,o 

•8-S a 2^ 

4—i 4—> 4J »— 1 

£ cd cd cd PU 

o r? r c? ^ 

X ? £ £ 5 


’B M w 

H C/5 (D 

D cd p 

2 EO 


'Sj ^ < 

■rt <u 


u S nl 

APU 


rd m 


oo 

cS 









o 

(S 






State Newton’s Law of Universal Gravitation. 
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(1/10) times that of the radius of the earth, ‘g’ on the surface of the earth ~ 10ms 






o 


in — ■ qj 

U E & 
■5 £ « 
O U o 
c o +2 

2 i|> 


3 c/i 
to <U 

s a 

o o 

if 

■fl 


•b o- 
■> 


. 4) 

o c 
-O o 

11 

<4-1 J3 

o 13 

<-» o 


ra ■ h 

o < vL- 3 

’S’t s> 

'3 >° ^ 

is a 

ri -S W) 

Ai£ 

W 

O "S 2 

g 43 
(U ^ w 
S 4 > g 
’b ^3 O 
c+* ** T 3 
O P5 > 
rs O > 


-m _rj Ph 

S|a 
3J <3 a> 
C> o ,D 

o- o c 
€« | 


c>- o 

£-5 3 

+■■ a c 

^ o o 
■° p « 


un O p 

B d'S 
•2 -§) 2 
to S 22 

g JS o 


•a 5 2 •= 2 

8 ? i 5 <3 & 


a g ^ ^ _ 

o2 ° 

*!«£«? |f. 


13 

e 

o 

•■•'fl 

i’-S 

I feb 

00^ 


VJ 

«* 
te 6 
5 o 

c ^ 

-H 

o s 

O P 

01 22 

■a « 

|_. <D 

8 fc 


g B “t 3 
to 8 o to 

to •S -s 

^ o O 1 ^ 

2 p 13 o 

8.3 S 5 


5 

(8 2 S 2 


on w 

o to 

i a « 

n 0 

O on 

»H 


Ph c/] 

S’S^p.C'S 


J «8 g §i 1 

h a j ? y c 

hQ p* O P O 

iii sit 

3 -a a ! | a 

a p o d jr to 

3 8 '-g 2 8 * 

. o ^ B ^ 2 

O rj ID 5 D 

4-* ^ O 4-» > O 

d E 9 « • S 'M 
S £ 4^ -3 oo 

SMjtt 

limits 

tn £ g ,s to 2 
, to o to 5 to 


11 S* g 

i^i 

u X'?'" 7 
to'B ii 


on P 
O 

rg 

(D ■ i-< 

«i |l 

ill 

c/> k £ 

ill ^ (D 


a g tj 
& 0 8 


2 c3 
^-5 13 
cs o M 

1I| 

^ P *9 


cd w 5 

2 i£:z 


a m 8 

i . 9 ^ 

■a g s 

O rJP Cd 
^ (D 

■a 1; 


MOSt 0 


ia «« 4d 

Mh w 

“ 8.8 

M 8 +j 

is § 

0 « a 


H to 
to 

to 00 R) 

W .|^ 
C/5 0) O 

pD Z. 

to to S 


^.S2 to ’S 0 
o -to <9 2 ^ 


CS CO 


Tf im VO 


h oo o^ o :{ 

L_( rM i-H (S N 


<N co rh 
N cS CM 


feeling of changing weii 




PREPARING A UNIT TEST 

After teaching a unit, it is imperative that the teacher makes sure of the 
extent to which the objectives, for which the whole unit had been 
planned, have been achieved. The unit test is designed to help him in this 
task. A unit test is nothing but an achievement test, which serves the 
purpose of evaluating the learning outcomes of the whole unit. To 
accomplish this the unit test should include: design and blueprint, the 
test, scoring key, marking scheme and question-wise analysis of the test. 
The design should show the weightages assigned to the different 
objectives, content and number and form of items to be included in the 
test. The items should not be written in a random manner but in a planned 
manner with reference to the specific objective to be tested and the 
precise content area. It is also necessary to prepare a scoring key and a 
marking scheme. At this stage, faulty items can be detected and corrected. 
Finally a question-wise analysis chart has to be prepared. The chart 
should show against each item its objective, specification, topic, form, 
estimated difficulty level, marks and time required to answer it, A 
specimen unit test has been included which reflects the design, the 
blueprint and the unit test. 
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FORCES IN NATURE 






















Total Marks: 20 Total Time : 45 mins 
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Demonstration School, Mysore 
UNIT TEST 
Class IX 

Time: 45min Max. Marks:20 

I. Answer the following in a word or two or at the most one 

sentence: lx4=4marks 

1. Why is it that two persons do not feel the gravitational attraction, 
however close they are ? When is this attraction appreciable? 

2. What is the instrument used to measure one's weight? In what unit 
is weight measured? 

3. What method is used to reduce friction in 

a. a wheel and axle 

b. jet planes and race car 

4. How does the surface tension of a liquid change when soap is added 
into it? What is its use in daily life? 

II. Answer the following in a sentence or at the most two 

sentences: 2x5=10 marks 

1. Two masses 10kg and 20 kg are allowed to fall from a tower 100m 
high, simultaneously. Which of the two will reach the ground 
earlier?. By how much ? Which of the two will travel faster? By 
how much ? Give reasons. 

2. The branch of a tree is pulled and released. What change is noticed? 
What kind of force brings about this change ? 

3. Two droplets of mercury kept on a glass sheet form a larger drop 
without sticking on to glass. Explain why ? 

4. Two masses of 2kg and 8 kg are 3m away from each other. A 1kg 
mass is brought in between these two at a distance of lm from the 
smaller mass. Represent the forces on 1kg. What is the net force on 
this mass ? 

5. Name the type of forces involved in the following situations 

a. A ball thrown vertically upwards 

b. Iron filings cling to the poles of the magnet 

c. An electron attracts a proton 

d. A stamp sticks on to an envelope 
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III. Answer the following: 

1. What will be the value of 'g' on the surface of the moon? What is 
the weight of a person of mass 50kg on the moon? 

[ Mass of the moon = (1/81) times the mass of the earth, 

Radius of the moon = (1/11) times the radius of the earth, 

'g' on the earth = 10ms' 2 ] 3 marks 

2. Explain why fanners turn and loosen the soil especially during 

summer. 3 marks 
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SAMPLE UNIT PLANS AND LESSON PLANS PREPARED BY PARTICIPANTS 
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identify environment (activity) explain, define, give examples. 
Define ‘Pollution’. 
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Unit : CHEMICALS AND ENVIRONMENT (IX Std) 
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Name of the School: Period : 
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Pollutants are substances that cause pollution. 
Types of pollution (Air, water, soil and nuclear). 




Sources of Air Pollution (Domestic fire, power stations, factories, vehicles, decomposition of solid 
wastes, etc). 

Different air pollutants (CO 2 , CO, SO 2 , H 2 S, oxides of nitrogen, lead compounds, bacteria and 
germs). 
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Instructional Objectives | Strategies/ Methods | Materials Required | Required Activity 

Mapping of a Magnetic Field : __ 

1. De fin es the concept of Discussion Using real objects Gives examples for 

magnetic field._ magnetic substances. 
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Instructional Objectives Strategies/ Materials - Required Activity 

_ Methods _ Required _ 

Recognises the molecular Discussion Charts Infers that each molecule of a magnetic 

theory of magnetization. substance behaves like a tiny magnet. 
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